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[NAME OF DOCUMENT] SPECIFICATION 
[TITLE OF THE INVENTION] 

HYDROGEN SUPPLY SYSTEM FOR DEVICE USING HYDROGEN AS FUEL 
[CLAIMS] 

[Claim 1] A hydrogen supply system for a device (2) using 
hydrogen as fuel, characterized in that said system comprises 
a hydrogen reservoir (43) that can occlude non-used hydrogen 
discharged from the device (2) and release the same; said hydrogen 
reservoir (43) has a first storage section (44) comprising an 
easily hydrogen occluding first hydrogen occlusion material 

(MH1), and a second storage section (48) comprising an easily 
hydrogen releasing second hydrogen occlusion material (MH2); said 
first storage section (44) occludes once non-used hydrogen from 
said device (2) , hydrogen obtained by releasing the occluded 
hydrogen is transferred to said second storage section (48) and 
occluded thereby, and said second storage section (44) releases 
and supplies the occluded hydrogen to said device (2) as the device 

(2) starts up. 

[DETAILED DESCRIPTION OF THE INVENTION] 

[Field of the Invention] 

The present invention relates to a hydrogen supply system 
for a device using hydrogen as fuel. 

[Related Art] 

Previously, the present Applicant proposed, as a hydrogen 
supply system that can compensate a delay in the response of 
a reformer, one comprising a hydrogen reservoir that can occlude 
hydrogen generated by the reformer, and release the same, wherein 
the hydrogen reservoir has a first storage section comprising 
an easily hydrogen occluding first hydrogen occlusion material 
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which is inclined to occlude hydrogen easily, and a second storage 
section comprising an easily hydrogen releasing second hydrogen 
occlusion material which is inclined to release hydrogen easily, 
and wherein hydrogen from the reformer is once occluded in the 
first storage section and then, hydrogen obtained by releasing 
this occludedhydrogen is transferred to the second storage section 
and occluded there. The occluded hydrogen is released from the 
second storage section as the device starts up, and supplied to 
the device (refer to Specification and Drawings of Japanese Patent 
Application No. 11-164939) . This hydrogen supply system was 
developed mainly for loading on automobiles. 

[Problems to be Solved by the Invention] 

In the above proposed system, non-used hydrogen which is 
not used in the device is used as fuel of evaporator burner, thus 
the non-used hydrogen is not wasted. However, during deceleration 
of an automobile, considerable amount of non-used hydrogen is 
generated, and it is not economical to simply burn such expensive 
hydrogen. Moreover, when non-used hydrogen is generated in the 
evaporator, this hydrogen is eventually discharged in the 
atmosphere, and when this discharged hydrogen amount increases, 
this leads to lower fuel-efficiency and lower energy efficiency 
of the whole system. 

[Means to Solve the Problems] 

It is an ob j ect of the present invention to provide a hydrogen 
supply system wherein non-used hydrogen in a device can be used 
as starting-up hydrogen for the device, thereby improving the 
economy, fuel-efficiency and energy efficiency of the whole 
system. 

In order to achieve the above object, the present invention 
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provides a hydrogen supply system for a device using hydrogen 
as fuel, characterized in that said system comprises a hydrogen 
reservoir that can occlude non-used hydrogen discharged from the 
device and release the same; said hydrogen reservoir has a first 
storage section comprising an easily hydrogen occluding first 
hydrogen occlusion material, and a second storage section 
comprising an easily hydrogen releasing second hydrogen occlusion 
material; said first storage section occludes once non-used 
hydrogen from said device, hydrogen obtained by releasing the 
occluded hydrogen is transferred to said second storage section 
and occluded thereby, and said second storage section releases 
and supplies the occluded hydrogen to said device as the device 
starts up. 

With the above arrangement, it is possible to use non-used 
hydrogen in a device as starting-up hydrogen for the device , thereby 
resolving an uneconomical simple burning of non-used hydrogen, 
and improving the fuel-efficiency and the energy efficiency of 
the whole system. 

[Mode for Carrying Out the Invention] 

A hydrogen supply system 1 shown in Fig. 1 is loaded on 
an electric vehicle which uses a fuel cell 2 being a device using 
hydrogen as fuel, as a power source. 

In the fuel supply system 1, a reformer 3 generates reformed 
gas containing mainly hydrogen from a base fuel such as alcohol, 
gasoline or the like, and its supply side is connected to the 
reformed gas inlet side of the fuel cell 2 through a supply conduit 
4. In an air supply conduit 5, an air cleaner 6, a supercharger 
8 having a motor 7 and an inner cooler 9 are provided on its 
introduction side, while its delivery side is connected to the 
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air inlet side of the fuel cell 2. A first two-way valve VI is 
provided in the proximity of the fuel cell 2 of its supply conduit 
5. A pair of connection terminals of the fuel cell 2 are connected 
to a vehicle driving motor 11 through a pair of conductors 10, 
while a pair of connection terminals of a motor driving auxiliary 
battery 12 are connected to these conductors 10 through a pair 
of conductors 10. 

The reformed gas outlet side and the air outlet side of 
the fuel cell 2 are connected to an evaporator burner 16 
respectively through discharge conduits 14, 15, and a second 
two-way valve V2 is provided in the proximity of the burner 16 
of the air discharge conduit 15. One outlet side of a methanol 
tank 18 is connected to one inlet side of the evaporator 17 through 
a supply conduit 19, and a pump 20 is provided on this supply 
conduit 19. Moreover, the outlet side of a water tank 21 is 
connected to the other inlet side of the evaporator 17 through 
a supply conduit 22, and a pump 23 is provided on this supply 
conduit 22. The outlet side of the evaporator 17 is connected 
to the introduction side of the reformer 3 through a supply conduit 
24 for mixed vapor composed of methanol and water. The other 
outlet side of the methanol tank 18 is connected to a reformer 
start-up burner 2 6 through other supply conduit 25, and a pump 
27 and a third two-way valve V3 are disposed in this order from 
the methanol tank 18 on this supply conduit 25. Moreover, the 
supply conduit 25, between the pump 27 and the third two-way valve 
V3, is connected to an electric heat catalyzer 29 of the evaporator 
burner 16 through another supply conduit' 28, and a fourth two-way 
valve V4 is provided in the proximity of the electric heat catalyzer 
29 of this supply conduit 28. The reformer start-up burner 26 
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is provided with a heating circuit 31 including a glow plug 30, 
a battery 32 and a switch 33 situated between the battery 32 and 
the burner 26. 

A fifth two-way valve V5, a CO remover 34, a first three-way 
valve 3V1 and a flow meter 35 are disposed on the reformed gas 
supply conduit 4 in this order from the reformer 3 side. In the 
air supply conduit 5, a supply conduit 36 branched from an upstream 
side of the first two-way valve VI in the proximity of the fuel 
cell 2 branches further into three and is connected to the reformer 
start-up burner 26, the reformer 3 and the CO remover 34. Sixth 
to eighth two-way valves V6 to V8 are provided in the proximity 
of the burner 26 of this supply conduit 36, in the proximity of 
the reformer 3 and in the proximity of the CO remover 34 respectively . 
Air is used for combustion and temperature control in the burner 
26, for temperature control in the reformer 3, and for oxidation 
of CO contained in the reformed gas to C0 2 in the CO remover 34. 
The first three-way valve 3V1 situated at the outlet side of the 
CO remover 34 is connected to the reformed gas discharge conduit 
14 of the fuel cell 2 through a first bypass conduit 37. 

A heat exchanger 38 and a second three-way valve 3V2 are 
provide in this order from the fuel cell 2 side between a connection 
section of the fuel cell 2 and the first bypass conduit 37 in 
the reformed gas discharge conduit 14 . The second three-way valve 
3V2 and the evaporator burner 16 are connected by a second bypass 
conduit 39, and a flow meter 40, a heat exchanger 41, a moisture 
remover 42, a ninth two-way valve V9, a first storage section 
44 of a hydrogen reservoir 43, a tenth two-way valve V10 and a 
flow meter 45 are disposed in this order from the second three-way 
valve 3V2 side on the second bypass conduit 39. 
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A first storage section 44 includes a so-called through 
type tank having an inlet and an outlet, and the inlet is connected 
to the upstream side of the second bypass conduit 39 and the outlet 
to the downstream side of the secondbypass conduit 39 respectively, 
A heater 46 is attached to the first storage section 44, This 
heater 4 6 include a reformed gas circulation conduit 47, and the 
inlet side of this conduit 47 is connected between the reformer 

3 and the fifth two-way valve V5 on the reformed gas supply conduit 
4, and the outlet side thereof is connected between the fifth 
two-way valve V5 and the CO remover 34 . An eleventh two-way valve 
Vll is provided at the inlet side of the conduit 47. 

A second storage section 48 of a hydrogen reservoir 43 
includes a through type tank having an inlet and an outlet. This 
inlet is connected to the second bypass conduit 39 between the 
outlet of the first storage section 44 and the tenth two-way valve 
A/10 by a transfer conduit 4 9 moving hydrogen from the first storage 
section 44 to the second storage section 48, and a flow meter 

50 and a twelfth two-way valve V12 are provided on the conduit 
49 in this order from the first storage section 44 side. The 
outlet of the second storage section 48 is connected between the 
flow meter 35 and the fuel cell 2 of the reformed gas supply conduit 

4 through a hydrogen supply conduit 51. A thirteenth two-way 
valve V13 and a flow meter 52 are provided in the supply conduit 

51 in this order from the second storage section 48 side. In 
the downstream side of the flow meter 52, a heat exchanger 53 
is provided on the supply conduit 51 where necessary to improve 
the temperature control precision. 

A heating circuit 57 having a heater 54, a battery 55 and 
a switch 56 and a cooling circuit 59 having a cooling section 
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58 which comprises a radiator, a water pump, a water tank, or 
the like are attached to the second storage section 48. 

The switch 33 of the heating circuit 31 having the fuel 
cell 2, vehicle driving motor 11 and glow plug 30, and the switch 
56 or the like of the heating circuit 57 having respective pumps 
20, 23, 27 and a heater 54, are controlled to operate through 
a ECU 61 by putting a start-up switch 60 in ON state, and controlled 
not to operate by putting the start-up switch 60 in OFF state. 

The hydrogen reservoir 4 3 can occlude non-used hydrogen 
discharged from the fuel cell 2 and release the same. The through 
type tank of its first storage section 44 is filled with a first 
hydrogen occlusion alloy MH1 as an easily hydrogen occluding first 
hydrogen occlusion material. In addition, the through type tank 
of its second storage section 51 is filled with a second hydrogen 
occlusion alloy MH2 as an easily hydrogen occluding secondhydrogen 
occlusion material. As shown in Fig. 2, the first hydrogen 
occlusion alloy MH1 is low pressure occlusion and high temperature 
release type, has characteristics to occlude hydrogen at 80°C, 
O.lSMPa (PI) and to release hydrogen at 130°C (Tl) , 0.8MPa. 
LaNi 3 .96Co 0 .6Alo.44 alloy is used as such hydrogen occlusion alloy. 
The secondhydrogen occlusion alloy MH2 is high pressure occlusion 
and low temperature release type, has characteristics to occlude 
hydrogen at 60°C, 0 . 5MPa (P2) and to release hydrogen at 30°C (T2) , 
O.lSMPa. MmNi4.04Coo.eMno.31Alo.05 alloy (Mm is mesh metal) is used 
as such hydrogen occlusion alloy. Therefore, the relationship 
PKP2, T1>T2 are established between both hydrogen occlusion 
pressures PI, P2 and both hydrogen release temperatures Tl, T2 . 

When hydrogen is to be transferred from the first storage 
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section 44 to the second storage section 48, the aforementioned 
composition allows to introduce high release pressure hydrogen 
from the first storage section 44 to the second storage section 
48 under a high temperature taking profit of hydrogen release 
characteristics of the first hydrogen occlusion alloy MH1, and 
forcibly occlude this hydrogen by the second hydrogen occlusion 
alloy MH2 rapidly and sufficiently. On the other hand, hydrogen 
is released from the second storage section 48 at a low temperature . 

Next, respective modes will de described referring to Fig. 
1 and Fig. 3 to Fig. 8. 
A. Start-up mode 

Before starting this mode, hydrogen occlusion amount is 
full in the second storage section 48 of the hydrogen reservoir 
43 . The first to thirteenth two-way valves VI to V13 are in "closed" 
state, and the first three-way valve 3V1 is changed over, namely 
to the discharge conduit side 14, to supply the discharge conduit 
14 with the reformed gas, while the second three-way valve 3V2 
is switched over, namely to the burner 16 side, to supply the 
evaporator burner 16 with the discharge gas. 

In Fig. 1 and Fig. 3, when a start-up switch 60 is put ON, 
a supercharger 8 runs , the fuel cell 2 6 is supplied with air through 
an air cleaner 6, the supercharger 8 and an intercooler 9, with 
the first two-way valve VI "open", and air is supplied to the 
burner 2 6 of the reformer 3, the reformer 3 and the CO remover 
34 respectively with sixth to eighth two-way valve V6 to V8 "open" . 
Air discharged from the fuel cell 2 is introduced into the 
evaporator burner 16 with the second two-way valve V2 "open". 

When the electric heater catalyzer 2 9 of the evaporator 
burner 16 is turned on and heats up, the pump 27 operates and, 
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at the same time, methanol is projected to the electric heater 
catalyzer 29 with the fourth two-way valve V4 , and this methanol 
is burned in the burner 16 to heat the evaporator 17. 

The switch 56 of the heating circuit 57 of the second storage 
section 4 8 is closed and this second storage section 48 is heated 
by the heater 54. In this case, the second storage section 48, 
namely the second hydrogen occlusion metal MH2 can be heated to 
about 30°C, hydrogen release temperature, in a short period of 
time. Then, the pressure of the outlet portion of the second 
storage section 48 is detected, and when the pressure attains 
about O.lSMPa, occluded hydrogen is released from the second 
storage section 48, and this released hydrogen is supplied to 
the fuel cell 2, with the thirteenth two-way valve V13 "open", 
and it begins to operates . Hydrogen supply amount from the second 
storage section 48 is detected by a flow meter 52. As the second 
three-way valve 3V2 is switched over to the burner 16 side, non-used 
hydrogen of the fuel cell 2 is introduced into the evaporator 
burner 16, and burned there to heat the evaporator 17. 

In the reformer start-up burner 26, the switch 33 of the 
heating circuit 31 having the glow plug 30 is closed to turn on 
the glow plug 30. Methanol is projected to the burner 2 6 with 
the three-way valve 3V "open" and the reformer 3 is heated by 
combustion of this methanol. The gas temperature is detected 
at the supply inlet portion of the reformer 3 and when it attains 
a predetermined value, the switch 33 opens as reformer 3 heating 
completed, to turn off the glow plug 30. 

Methanol and water are projected to the evaporator 17 to 
generate mixed vapor comprising methanol and water, and this mixed 
vapor is supplied to the reformer 3 and reformed. 
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The reformed gas, containing a considerable amount of CO, 
is introduced in the CO remover 34 with the fifth two-way valve 
V5 "open". Then, as the first three-way valve 3V1 is switched 
over to the burner 16 side, the reformed gas is introduced into 
the burner 16 through the first bypass conduit 38, and hydrogen 
and other combustible components are burned. 

Through the detection of reformed gas CO concentration, 
or investigation of CO concentration from the relationship between 
reformed gas temperature and time, when this CO concentration 
becomes equal to or less than a predetermined value, the first 
three-way valve 3V1 is switched over to the fuel cell 2 side, 
and the fuel cell 2 is supplied with the reformed gas. 

Reformed gas amount from the reformer 3 during warm-up is 
not enough for operating the fuel cell 2, however, this lack is 
compensated by hydrogen released from the second storage section 
48, thereby allowing to stabilize the output from the fuel cell 
2. According to the increase of reformed gas amount, hydrogen 
supply amount is controlled to reduce gradually. 

When the reformed gas temperature and pressure at the supply 
inlet section of the reformer 3 attain about 200°C and 0.16MPa 
respectively, it is judged that the reformer 3 has attained the 
stationary mode, the switch 56 of the heating circuit 57 opens, 
the thirteenth two-way valve V13 of the second storage section 
48 side closes, and thereafter, it passes to the independent 
operation mode by the reformer 3 , to perform the stationary running . 
B. Hydrogen transfer mode 

As mentioned below, non-used hydrogen discharged from the 
fuel cell 2 during deceleration or idling, is occluded by its 
first storage section 44 as the second three-way valve 3V2 is 
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switched to the first storage section 44 side of the hydrogen 
reservoir 43, so the hydrogen occlusion amount of the first storage 
section 44 is full before starting the hydrogen transfer mode. 

This hydrogen transfer mode is performed mainly during the 
stationary running. As shown in Fig. 1 and Fig. 4, when hydrogen 
occlusion amount of the first storage section 44 attains full, 
the second three-way valve 3V2 is changed over to the evaporator 
burner 16 in order to transit to the hydrogen transfer mode. 

Hydrogen can transfer with the ninth, tenth and thirteenth 
two-way valves V9, V10 and V13 "closed", and the twelfth two-way 
valve V12 "open". In addition, with the eleventh two-way valve 
Vll "open" and the fifth two-way valve V5 "closed", a hot reformed 
gas of about 200°C passes through the heater 4 6 and then CO remover 
34 or the like, and is supplied to the fuel cell 2, to sustain 
its operation. 

When the first hydrogen occlusion metal MH1 of the first 
storage section 44 is heated up to about 130°C, and the pressure 
increases to about 0.8MPa, occluded hydrogen will be released. 

The second hydrogen occlusion metal MH2 of the second storage 
section 48 is heated up to about 60°C by the heating circuit 57, 
and hydrogen released from the first storage section 44 is occluded 
by the second hydrogen occlusion metal MH2 at about 60°C, O.SMPa. 
The temperature elevation of the alloy MH2 due to this occlusion 
is controlled by the cooling circuit 59, and its temperature will 
be held at about 60°C. 

When the flow meter 50 placed at the outlet side of the 
first storage section 44 detects, for instance, that the hydrogen 
release amount exceeds seventy percents of the full state, before 
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the occluded hydrogen amount of the first storage section 44 becomes 
zero, the heating of the first storage section 44 is stopped with 
the fifth two-way valve V5 "open" and the eleventh two-way valve 
Vll "closed". The first storage section 44 continues to release 
hydrogen by the endoergic reaction of the first hydrogen occlusion 
metal MH1 using its remaining heat. This allows to lower the 
temperature of the first storage section 44 and to reduce the 
time lag for resuming the next hydrogen occlusion mode. 

When the integral flow amount of the flow meter 50 situated 
at the outlet side of the first storage section 44 attains the 
amount of full state of this first storage section 44, hydrogen 
transfer to the second storage section 48 is stopped with the 
twelfth two-way valve V12 "closed" . At this moment, the hydrogen 
occlusion amount in the second storage section 48 is determined 
full. 

C. Acceleration mode 

When the accelerator operation amount exceeds a 
predetermined value, it passes to the acceleration mode, to 
increase mixed vapor (methanol and moisture) to the reformer 3. 
In this case, as non-used hydrogen amount released from the fuel 
cell 2 is small, the second three-way valve 3V2 is switched over, 
for instance, to the evaporator burner 16 side. The acceleration 
mode terminates when the accelerator operation amount becomes 
equal to or less than the predetermined value. 

D. Deceleration mode 

As shown in Fig. 1 and Fig. 5, when the accelerator operation 
amount becomes equal to or less than the predetermined value, 
it passes to the deceleration mode, to decrease mixed vapor 
(methanol and moisture) to the reformer 3. 
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It is determined whether the hydrogen transfer mode is 
carried out or not, and if the hydrogen transfer mode is not carried 
out, the second three-way valve 3V2 is switched over to the first 
storage section 44 side, to occlude non-used hydrogen discharged 
from the fuel cell 2 in the first storage section 44. 

More specifically, discharged gas discharged from the fuel 
cell 2 passes through the heat exchanger 38 where cooling water 
of 50°C is circulated, its temperature lowers to about 80°C, and 
the pressure lowers to about O.lSMPa respectively. 

The discharge gas is cooled down to about 60°C by the heat 
exchanger 41 where cooling water of 50°C is circulated, and then 
its moisture will be removed by the moisture remover 42. 

With the ninth and tenth two-way valves V9, V10 "open", 
discharge gas of about 60°C, O.lSMPa is introduced into the first 
storage section 44, and its non-used hydrogen is occluded in the 
first hydrogen occlusion metal MH1. This occlusion increases 
the temperature of the alloy MH1 to about 80°C, and this temperature 
is held by the cooling effect of the reformed gas of about 60°C. 

After having passed through the first storage section 44, 
the discharge gas is introduced to the burner 16 through the tenth 
two-way valve V10 and the flow meter 45. The hydrogen occlusion 
amount in the first storage section 4 4 is detected by the integral 
flow amount difference of both flow meters 40, 45 situated at 
the inlet side and the outlet side of the first storage section 
44 . 

The deceleration mode terminates when the accelerator 
operation amount exceeds the predetermined value. 

On the other hand, if the second three-way valve 3V2 is 
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switched over to the burner 16 side from the beginning, and the 
hydrogen transfer mode is performed, this switched over state 
of this second three-way valve 3V2 to the burner 16 side is held. 

E. Idling mode 

As shown in Fig. 1 and Fig. 6, when the accelerator operation 
amount is zero, it passes to the idling mode, and mixed vapor 
(methanol and moisture) amount to the reformer 3 is controlled 
to the idling state. 

It is determined whether the hydrogen transfer mode is 
carried out or not, and if the hydrogen transfer mode is not carried 
out, it is determined whether the reformed gas amount is the 
required minimum or not, and if it is not the required minimum, 
the second three-way valve 3V2 is switched over to the first storage 
section 44 side and non-used hydrogen is occluded in the first 
storage section 44. 

When the accelerator is operated, the idling mode 
terminates . 

On the other hand, if the second three-way valve 3V2 is 
switched over to the burner 16 side from the beginning, and the 
hydrogen transfer mode is carried out, and when the reformed gas 
amount is the required minimum, this the second three-way valve 
3V2 is maintained in the switched over state to the burner 16 
side . 

F. Stop mode 

As shown in Fig. 1 and Fig. 7, when the start-up switch 
60 is turned OFF, the supply of mixed vapor (methanol and moisture) 
to the reformer 3 is stopped. 

The second three-way valve 3V2 is switched over to the first 
storage section 44 side, and when the supply of mixed vapor is 
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stopped, surplus hydrogen generated by the remaining mixed vapor 
of the reformer 3 is occluded by the first storage section 44 
through the fuel cell 2 . When the reformed gas flow amount becomes 
equal to or less than the predetermined value, the fuel cell 2, 
the reformer 3, or the like stop. 

The hydrogen supply system 1 shown in Fig. 8 uses a hydrogen 
tank 62 filled with hydrogen occlusion metal MH which is a hydrogen 
occluding material, as hydrogen supply source to the fuel cell 
2, and its release hydrogen is supplied to the fuel cell 2 by 
an injector 63 through the supply conduit 4. For example, LaNi 5 
base alloys are used as hydrogen occlusion metal MH to be charged 
in the hydrogen tank 2. The hydrogen release temperature is 8 0°C 
therefore, the hydrogen tank 62 is provided with a heating circuit 
67 including a heater 64, a battery 65 and a switch 66. 

In addition, a heading circuit 71 for hydrogen release 
including a heater 68, a battery 69 and a switch 70 is attached 
to the first storage section 44. 

The discharge conduit 14 extending from the hydrogen outlet 
side of the fuel cell 2 is connected to the an injector 63, and 
a bypass conduit 72 provided with the first storage section 44 
or the like is disposed on the discharge conduit 14. 

As the other arrangement is substantially similar to that 
of Fig. 1, the same numerals refer to the similar components in 
Fig. 1 and their detailed description will be omitted. 

When the fuel cell 2 starts to run, the second storage section 
48 releases hydrogen, the hydrogen occlusion metal MH in the 
hydrogen tank 62 is heated up to about 80°C, and hydrogen supply 
from the second storage section 48 is stopped when the hydrogen 
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release amount from the hydrogen tank 62 attains the stationary 
value. During acceleration, deceleration and idling, the 
hydrogen release amount is adjusted by the injector 63. 

The device using hydrogen as fuel may be, for example, an 
internal combustion engine, besides the fuel cell. 
[Effects of the Invention] 

According to the present invention, with the 
above-described means, it is possible to provide a hydrogen supply 
system suitable to be mounted on a vehicle, wherein non-used 
hydrogen in the device can be used economically efficiently, and 
the fuel-efficiency and the energy efficiency of the whole system 
can be improved. 

[BRIEF DESCRIPTION OF THE DRAWINGS] 

Fig. 1 is a view explaining an example of a hydrogen supply 
system. 

Fig. 2 is a graph showing a hydrogen occlusion and release 
characteristics chart of a first and a second hydrogen occluding 
alloy. 



Fig. 3 is a start-up mode flow chart. 

Fig. 4 is a hydrogen transfer mode flow chart. 

Fig. 5 is a deceleration mode flow chart. 

Fig. 6 is an idling mode flow chart. 

Fig. 7 is a stop mode flow chart. 



Fig. 8 is a view explaining another example of the hydrogen 
supply system. 

[Description of Reference Numerals and Symbols] 



1 



hydrogen supply system 



2 



fuel cell (device) 



3 



reformer 
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43 hydrogen reservoir 

44 first storage section 

48 second storage section 

MH1 first hydrogen occlusion alloy (first hydrogen 

occlusion material) 

MH2 second hydrogen occlusion alloy (second hydrogen 

occlusion material) 
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HYDROGEN TRANSFER MODE 



SWITCH OVER OF SECOND THREE-WAY 
VALVE 3V2 TO BURNER 16 SIDE 
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HEATING OF FIRST 
(MH1)44 BY HOT RE 
RELEASE OF OCCLl 


STORAGE SECTION 
FORMED GAS, 
JDED GAS 



HYDROGEN OCCLUSION BY SECOND 
STORAGE SECTION (MH2) 48 





HEATING STOPPED WHEN HYDROGEN 
RELEASE AMOUNT FROM FIRST STORAGE 
SECTION 44 EXCEEDS SEVENTY 
PERCENTS OF FULL STATE 
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HYDROGEN TRANSFER MODE TERMINATES 
WHEN HYDROGEN RELEASE AMOUNT 
FROM FIRST STORAGE SECTION 44 
ATTAINS FULL STATE AMOUNT 
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FIG.6 



IDLING MODE 



TRANSIT TO IDLING MODE WHEN 
ACCELERATOR OPERATION AMOUNT IS ZERO 



INDICATE TO ADJUST MIXED VAPOR 
AMOUNT TO REFORMER 3 




SWITCH OVER SECOND THREE-WAY VALVE 
3V2 TO FIRST STORAGE SECTION 44 SIDE, 
OCCLUDE NON-USED HYDROGEN 



TERMINATE IDLING MODE, WHEN 




ACCELERATOR IS OPERATED 
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FIG.7 



STOP MODE 



START-UP SWITCH 60 OFF STATE 
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INDICATE TO STOP MIXED VAPOR 
SUPPLY TO REFORMER 3 



SWITCH OVER SECOND THREE-WAY 
VALVE 3V2 TO FIRST STORAGE SECTION 
44 SIDE, OCCLUDE NON-USED HYDROGEN 



REFORMED GAS FLOW EQUAL TO OR 
LESS THAN PREDETERMINED VALUE, 
FUEL CELL 2 OR OTHERS STOP 



[NAME OF DOCUMENT] ABSTRACT 
[Abstract] 

[Subject] To effectively utilize non-used hydrogen discharged 
from a fuel cell. 

[Means for Solution] A hydrogen supply system 1 comprises a 
hydrogen reservoir 43 that can occlude non-used hydrogen 
discharged from a fuel cell 2 and release the same. The hydrogen 
reservoir 43 has a first storage section 44 comprising an easily 
hydrogen occluding first hydrogen occlusion material MH1, and 
a second storage section 4 8 comprising an easily hydrogen releasing 
second hydrogen occlusion material MH2 . The non-used hydrogen 
from the fuel cell 2 is once occluded in the first storage section 
44, and then the hydrogen obtained by releasing the occluded 
hydrogen is transferred to and occluded by the second storage 
section 48. When the fuel cell 2 starts up, the occluded hydrogen 
is released from the second storage section 48 and supplied to 
the fuel cell 2. 
[Selected Drawing] FIG. 1 



